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Abstract: To optimize the technical condition for purification of calycosin of Astragalus membranceus with macroporous
resin, the static adsorption and desorption performance of macroporous resin of seventy types (H103, D101, AB-8, DM130,
HPD-400, DM301, HPD-600) were compared for select the best type resin. The optimum process condition was obtained
by single factor experiments and response surface experiment. The results showed that HPD-400 macroporous resin was the
best macroporous resin for purification of calycosin of Astragalus membranceus, and the adsorption quantity of the resin
was gradual decreasing with temperature increasing, and the adsorption process fitted characteristic of second-order kinetics
model. The optimum process condition were as follows: The initial concentration of sample solution was 2.97 mg/mL, the
volume was 60 mL with loading speed of 1.0 mL/min, the pH of sample solution was 4.9, and the volume fraction of
ethanol was 79.8%, the eluent volume was 140 mL with flow rate of 1.0 mL/min. The contents of calycosin in product
increased from 2.17% to 10.36%, which was about 4.8 times of that before purification. Therefore, the HPD-400
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macroporous resin had good performance for separation and purification of calycosin from extracts, the purification process

obtained in this study was suitable for the purification of Astragalus membranceus calycosin.

Key words: Astragalus membranceus; calycosin; response surface method; macroporous resin; purification process
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Table 1  Factors and levels in response surface design
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Table 2  Static adsorption properties of macroporousresin
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Table 3  Fitting parameters of Langmuir and Freundlich models at different temperatures
W BFHERLEE (°C) Langmuir & r Freundlich J5 2 r 1/n
25 Ce/1,=0.072 Ce+0.005 0.9872 Te=14.81Ce"* 0.9885 0.263
30 Ce/1,=0.081 Ce+0.003 0.9935 7.=13.61Ce"*** 0.9891 0.224
35 Ce/1.=0.088 Ce+0.009 0.9763 Te=12.54 Ce"'” 0.9952 0.195
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Table 4 Fitting parameters of adsorption kinetics models

AR WA IR r
. CIPIES In (Te—7¢)=2.7929-0.5862¢ 0.9756
TIPS t/t= 0.0609+0.1999 0.9695
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Fig.6 Desorption curve in different flow rates of elution
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Table 5 Results of the response surface experiments
FEE  ALMKEE  BLMIRpH  CUEBLRIKEE  YIIKCR(%)

1 0 1 -1 68.4
2 0 0 0 72.4
3 0 -1 -1 68.1
4 -1 -1 0 66.6
5 0 -1 0 68.3
6 -1 0 1 67.4
7 0 0 0 72.8
8 1 0 1 67

9 0 0 0 71.7
10 0 1 1 67.9
11 -1 0 -1 67.2
12 1 -1 0 66.7
13 1 1 0 65.5
14 0 0 0 71.5
15 1 0 -1 67.6
16 -1 1 0 67.1
17 0 0 0 72.1

2.6.2 W AHHE 258 SRAZTHIEEE iR

TIGLE I, 152 LAIRCE Sy HAReRESL, 25 S50 mt B
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Table 6 Variance analysis of response surface experiment

Sk SEFM AHBE B5 FH P B EH
AT 87.96 9 977 4793  <0.0001 *E
A 0.28 1 0.28 1.38 0.2786
B 0.080 1 0.080  0.39 0.5510
c 0.061 1 0.061 0.30 0.6007
AB 0.72 1 0.72 3.54 0.1018
AC 0.16 1 0.16 0.78 0.4051
BC 0.12 1 0.12 0.60 0.4637
A? 4447 1 4447  218.08  <0.0001 ok
B’ 23.75 1 2375 11646  <0.0001 ok
c? 10.12 1 10.12 49.60  0.0002 ok
Lz 1.43 7 0.20
JRAUT 0.33 3 0.11 0.40 0.7631
BRI 1.10 4 0.27

pavil] 89.39 16 9.77
T R 2 (P<0.01); *5878 3 (0.01<P<0.05) .
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Fig.7 Response surface of the recovery rates
affected by two-factor
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